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1.0 Introduction 

As discussed in detail below, this report provides the methods, results, and conclusions of a 

Traffic Air Quality Analysis (TAQA) for carbon monoxide (CO) for the Interstate Highway 35 (I-35) 

widening project from. The goals of the CO TAQA are to estimate maximum (worst-case) CO 

concentrations resulting from the proposed project during its estimated time of completion 

(ETC) year and its design year, and to determine if these concentrations exceed the National 

Ambient Air Quality Standards (NAAQS) for CO. This report provides a brief project description 

(Section 2.0), as well as the background (Section 3.0), methods (Section 4.0), results 

(Section 5.0), and conclusions (Section 6.0) of the CO TAQA. 

2.0 Project Description 

The proposed project includes I-35 mainlane and I-35 frontage road improvements, ramp 

reversals, removing the Westinghouse Road bridge and constructing a new I-35 bridge over 

Westinghouse Road, and bike and pedestrian improvements. Additional project details and 

exhibits can be found in TxDOTõs ECOS. 

Note: in ECOS the project description can be found in the òProject Summaryó section of WPD 

Section I, òEnvironmental Clearance Project Description,ó and exhibits can be found under 

òDocumentsó and òProject.ó 

The locations of the proposed project and traffic sections are depicted on county and 

topographic maps in Appendix A, Figures 1 and 2, respectively. 

2.1 Traffic Data 

Traffic data were obtained from the Transportation Planning and Programming Division (TPP)-

approved Traffic Data Memo (March 1, 2018), which provides annual daily traffic for 2020 

and 2040 (the design year) (Appendix B). The proposed projectõs estimated time of completion 

(ETC) year is 2025 (Capital Area Metropolitan Planning Organization [CAMPO] 2019). Traffic 

data for the ETC year were linearly interpolated between the 2020 and 2040 data. 

3.0 Background Information 

3.1 Project Types Subject to CO TAQA 

Under the National Environmental Policy Act, environmentally significant federal actions are 

required to evaluate and document the potential effects, including impacts on CO 

concentrations, that may exceed the NAAQS for CO. Project-related CO emissions are a 

microscale concern and should be evaluated by a project-level analysis when potential 

impacts cannot be judged to be well below the 1-hour and 8-hour CO NAAQS (FHWA 1987). 

Projects adding capacity may result in increased CO emissions. TxDOT requires a CO TAQA for 
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added capacity projects that exceed an Average Annual Daily Traffic (AADT) of 140,000 

vehicles per day (vpd), regardless of funding source or attainment status. 

3.2 Rationale to Conduct a CO TAQA for the Proposed Project 

The proposed project was divided into three sections for traffic analysis (Appendix B). The 

locations of the three sections are indicated in Appendix A, Figures 1 and 2, and it should be 

noted that the project limits only cover a portion of traffic in Section 1. The analysis indicates 

that average daily volume (ADT) would be highest in Section 3 for the ETC and the design year, 

and that it would exceed 140,000 vpd (Table 1). Because the proposed project would add 

capacity, and the corridorõs traffic volume would exceed 140,000 vpd, a CO TAQA is required. 

The data predict an increase in corridor traffic of 37 percent from ETC year to design year 

(Table 1).  

Table 1: ADT Summary for Roadway Sections 

Section Roadway 

ADT Proposed % Change 

(ETC Year vs. 

Design Year) 
2020 

ETC Year 

2025 

Design Year 

2040 

1 

Mainlanes 111,250  121,550  152,400  

25 Frontage Roads 19,350 21,150 26,450 

Corridor 130,600  142,700 178,850  

2 

Mainlanes 122,500  133,800  167,750  

25 Frontage Roads 21,100 23,050 28,950 

Corridor 143,600  156,850 196,700  

3 

Mainlanes 122,500  133,800  167,750  

25 Frontage Roads 41,000 44,850 56,300  

Corridor 163,500  178,650  224,050  
* ADT for mainlanes and frontage Roads for 2020 and 2040 were taken from the TPP TAHD Table (Appendix B). ADT 

for 2025 was linearly interpolated between corresponding 2020 and 2040 values, and rounded to nearest 50. Corridor 

ADT is the sum of the mainlanes and frontage roads and was used to calculate the percent change between the ETC 

and design years. The highest corridor ADT values for each segment in the ETC and design years are in red text. 

4.0 Analysis Methodology 

4.1 Overall Approach 

The purpose of this CO TAQA is to determine if the worst-case (maximum) estimates of the 1-

hour and 8-hour average CO concentrations for the ETC and design years would exceed their 

corresponding NAAQS (Environmental Protection Agency [EPA] 2019). Estimated CO emission 

concentrations are calculated using the CALINE3 dispersion model (FHWA 1979). Worst-case 
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conditions are expected for the corridor segment with the highest corridor ADT and narrow 

corridor width. 

Roadway traffic Section 3 was selected for modeling because it has the greatest estimated 

ETC and design year corridor volumes (Table 1), and a relatively narrow corridor width based 

on the its proposed typical section (Appendix A, Figure 3; this figure is excerpted from the 

engineering schematic provided in the Project Description Memorandum.  

Modeling was based on worst-case parameters as specified by the Standard Operating 

Procedure for Producing a CO TAQA (TxDOT 2015). Worst-case concentration estimates were 

obtained by a) locating modeling receptors along the right-of-way (ROW) on each side of the 

corridor along a relatively typical straight and narrow section of roadway (approximately 4,500 

feet in length) (see analyzed endpoints, Appendix A, Figure 4) and b) providing CALINE3 inputs 

for meteorological parameters that reflect minimal atmospheric dispersion, as well as vehicle 

CO emission rates (ERs) generated by MOVES 2014 for morning peak hour travel (TxDOT 

2015). The inter-ROW distance was set to 400 feet based on the proposed typical section for 

Section 3 (Appendix A, Figure 3). Finally, design-hour volumes (DHVs) were used to model 

peak traffic volumes. 

4.2 Model Inputs and Calculations 

Global meteorological, topographic, and CO background model parameters and their sources 

are provided in Table 2.  

Table 2: CALINE3 Global Inputs 

Variables 

Value 

Source ETC Year 

2025 

Design Year 

2040 

Atmospheric Class 6 (Stable) FHWA 1979 

Mixing Height (meters) 1,000 FHWA 1979 

Wind Speed (meters/second) 1 FHWA 1979 

Wind Direction (degrees) 
10-degree intervals 

(0 to 350) 
FHWA 1979 

Surface Roughness (centimeters) 175 FHWA 1979 

CO Background 

Concentration (ppm) 

1-hour average 1.2 TxDOT 2015 

(for Austin Region) 8-hour average 0.4 

Abbreviations: ppm, parts per million 

 

The link configuration is shown schematically in Appendix A, Figure 5. Global link-specific 

modeling parameters include direction of travel, facility type and class, number of lanes, 

mixing zone width, and modeled speed are provided in Table 3. Mixing zone width was 

calculated according to TxDOT guidance (TxDOT 2015). The number of lanes per link was 
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indicated by the proposed typical section (Figure 3, Appendix A). Link speeds were taken as 

the posted speed limits for the mainlanes and frontage roads, and as the design speed for 

the auxiliary lanes, as shown in the schematic available in ECOS.  

Table 3: Link-specific Modeling Parameters 

Link ID 
Direction 

of Travel 
Facility 

MOVES 

Facility 

Class 

No. of 

Lanes 

Mixing 

Zone 

Width 

(feet) 

Modeled Speed 

(mph) 

1 NB FR 
North-

bound 

Frontage 5 3 56 45 

2 NB AUX Auxiliary 5 1 32 50 

3 NB ML Mainlanes 4 3 56 70 

4 SB ML 
South-

bound 

Mainlanes 4 3 56 70 

5 SB AUX Auxiliary 5 1 32 50 

6 SB FR Frontage 5 3 56 45 

Source: Blanton & Associates 

 

Analysis year-specific link parameters (CO ER, ADT, and DHV) are provided in Table 4. CO ERs 

were calculated by MOVES2014 (EPA 2016) and provided as a lookup table from TxDOT 

(TxDOT 2016). CO ERs for a given link correspond to its MOVES facility class and its modeled 

speed. Frontage roads and auxiliary lanes share the same MOVES2014 class (urban, 

unrestricted access), and similar modeling speeds, and thus were assigned ADT and DHV 

based on the frontage road ADT as provided by TPP (Table 1). DHV for each link is the product 

the roadway ADT, its corresponding k-factor and directional distribution. The k-factor and 

directional distribution were 8.2 and 55 percent, respectively, for all links (Appendix B). 

Table 4: Analysis-Year Specific Link Modeling Parameters 

Link ID 

ETC Year (2025) Design Year (2040) 

CO ER 

(g/mi) 
ADT DHV 

DHV 

per 

Link 

CO ER 

(g/mi) 
ADT DHV 

DHV 

per 

Link 

1 NB FR 1.07 
24,668 2,023 

1,517 0.47 
30,965 2,539 

1,904 

2 NB AUX 1.05 506 0.47 635 

3 NB ML 1.35 73,590 6,034 6,034 0.66 92,263 7,566 7,566 

4 SB ML 1.35 60,210 4,937 4,937 0.66 75,488 6,190 6,190 

5 SB AUX 1.05 
20,183 1,655 

414 0.47 
25,335 2,077 

519 

6 SB FR 1.07 1,241 0.47 1,558 
Source: Blanton & Associates 
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Receptor parameters are summarized in Table 5. The ROW width for all receptors was 400 

feet, based on a nominal corridor width of 400 feet indicated by the typical section for 

Segment 3 (Appendix A, Figure 3). Seven receptors were evenly spaced along each side of the 

analyzed segment (Appendix A, Figure 5). East-side receptors (receptors 1-7) were located 21 

feet from the nearest roadway. West-side receptors (receptors 8-14) were located 24 feet 

from the nearest roadway. 

Table 5: Receptor Parameter Summary 

Receptor ID Location 
Row Width 

(feet) 

Min. Distance 

to Roadway 

(feet) 

Traffic 

Volume 

1-7 East ROW 
400 

21 Corridor 

Volume 8-14 West ROW 24 
Source: Blanton & Associates 

CALINE3 modeling calculated the 1-hour average CO concentration for each receptor location 

for the ETC year and the design year. The corresponding 8-hour average CO concentration was 

calculated as: 

8-hour Average = (1-hour Average ð 1-hour Background) * Persistence Factor + 8-hour Background 

where the Persistence Factor was set to 0.6 (TxDOT 2015). For the Austin area, the 1-hour 

and 8-hour background concentrations are 1.2 parts per million (ppm) and 0.4 ppm, 

respectively (TxDOT 2015). CALINE3 input files for project calculations are included in 

Appendix C (ETC year) and Appendix D (design year).  

5.0 Analysis Results and Discussion 

The estimated concentration levels of CO resulting from the proposed project plus the relevant 

ambient background levels of CO are below their corresponding 1-hour and 8-hour NAAQS for 

both the ETC year and the design year (Table 6). The estimated maximum 1-hour average CO 

concentrations for the ETC year and the design year would be 1.8 ppm and 1.6 ppm, or 5.1 

percent and 4.6 percent of the corresponding NAAQS, respectively. The estimated maximum 

8-hour average CO concentrations for the ETC year and the design year would be 0.8 ppm and 

0.6 ppm, or 8.4 percent and 7.1 percent of the corresponding NAAQS, respectively. The 

maximum modeled CO concentration was registered at all but one receptor (1-3, and 5-14) 

for 2025, and at all receptors (1-14) for 2040. All receptor results are tabulated in the 

CALINE3 output files for the ETC year and the design year in Appendices E and Appendix F, 

respectively. 
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Table 6: Maximum CO Concentrations for the Build Alternative 

 

Averaging Period 

1-hour 8-hour 

Concentration (ppm) 

Percent of 

NAAQS 

Concentration (ppm) 

Percent of 

NAAQS 
Primary 

NAAQS*  

Maximum 

CALINE3 

Result 

Primary 

NAAQS*  

Maximum 

Result 

2025 
35 

1.8 5.1 
9 

0.8 8.4 

2040 1.6 4.6 0.6 7.1 

Source: Blanton & Associates 

*  EPA 2019 

The estimated CO emissions for the Build Alternative assume the implementation of 

regulations over this time frame that would result in cleaner burning fuels, more efficient 

engines, and improved vehicle design. As topography around the proposed project is 

essentially flat, with scattered vegetation and buildings, dispersion of on-road pollutants like 

CO is not expected to be seriously restricted at any point along the proposed project. These 

factors taken together indicate that the proposed project is extremely unlikely to cause any 

exceedance of the 1-hour or 8-hour average CO NAAQS from the ETC year to the design year. 

6.0 Conclusions 

In conclusion, the TAQA determined that the local concentrations of CO resulting from the 

Build Alternative for both the 1-hour and the 8-hour averaging periods would not cause or 

contribute to an exceedance of the NAAQS for CO in the ETC year or design year. 
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